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(57) A frequency hopping communication recovering
method includes: communicating a first device and a sec-
ond device within multiple frequency channels respec-
tively in multiple time slots to perform a frequency hop-
ping communication; in a communication recovery oper-
ation, configuring the first device to be operated and
locked within a recovery frequency channel in the fre-
quency channels; and in the communication recovery op-
eration, configuring the second device to scan within the
frequency channels respectively in multiple recovery
time slots. The time slots have a first length, and the
recovery time slots have a second length shorter than
the first length.
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Description

RELATED APPLICATIONS

[0001] This application claims priority to US Provision-
al Application Serial Number 62/532,378, filed July 14,
2017, which is herein incorporated by reference.

BACKGROUND

Technical Field

[0002] The present disclosure relates to an electronic
device and a frequency hopping communication system.
More particularly, the present disclosure relates to a fre-
quency hopping communication recovering method in
the frequency hopping communication system.

Description of Related Art

[0003] Nowadays, frequency hopping methods are
widely used in various wireless communications between
two or more electronic devices. For example, frequency
hopping methods are applied in Bluetooth technology to
avoid causing interference to other devices.

SUMMARY

[0004] One aspect of the present disclosure is related
to a frequency hopping communication recovering meth-
od. In accordance with some embodiments of the present
disclosure, the frequency hopping communication recov-
ering method includes: communicating a first device and
a second device within multiple frequency channels re-
spectively in multiple time slots to perform a frequency
hopping communication; in a communication recovery
operation, configuring the first device to be operated and
locked within a recovery frequency channel in the fre-
quency channels; and in the communication recovery op-
eration, configuring the second device to scan within the
frequency channels respectively in multiple recovery
time slots. The time slots have a first length, and the
recovery time slots have a second length shorter than
the first length.
[0005] Another aspect of the present disclosure is re-
lated to an electronic device. In accordance with some
embodiments of the present disclosure, the electronic
device includes a processing circuit, a communicating
circuit electrically connected to the processing circuit and
configured to communicate the electronic device with a
target device via a frequency hopping communication, a
memory electrically connected to the processing circuit,
and one or more programs. The one or more programs
are stored in the memory and configured to be executed
by the processing circuit. The one or more programs in-
cluding instructions for: controlling the communicating
circuit to communicate with the target device within mul-
tiple frequency channels respectively in multiple time

slots to perform the frequency hopping communication;
in a communication recovery operation, controlling the
communicating circuit to scan within the frequency chan-
nels respectively in multiple recovery time slots, while
the target device is operated and locked within a recovery
frequency channel in the frequency channels; and in the
communication recovery operation, controlling the com-
municating circuit to be operated and locked within the
recovery frequency channel, while the target device is
scanning within the frequency channels respectively in
the recovery time slots. The time slots have a first length,
and the recovery time slots have a second length shorter
than the first length.
[0006] Another aspect of the present disclosure is re-
lated to a non-transitory computer readable storage me-
dium. In accordance with some embodiments of the
present disclosure, the non-transitory computer readable
storage medium stores one or more programs including
instructions, which when executed, causes a processing
circuit to perform operations including: controlling a com-
municating circuit to communicate an electronic device
with a target device within multiple frequency channels
respectively in multiple time slots to perform a frequency
hopping communication; in a communication recovery
operation, controlling the communicating circuit to scan
within the frequency channels respectively in multiple re-
covery time slots, while the target device is operated and
locked within a recovery frequency channel in the fre-
quency channels; and in the communication recovery op-
eration, controlling the communicating circuit to be oper-
ated and locked within the recovery frequency channel,
while the target device is scanning within the frequency
channels respectively in the recovery time slots. The time
slots have a first length, and the recovery time slots have
a second length shorter than the first length.
[0007] It is to be understood that both the foregoing
general description and the following detailed description
are by examples, and are intended to provide further ex-
planation of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The disclosure can be more fully understood by
reading the following detailed description of the embod-
iments, with reference made to the accompanying draw-
ings as follows:

Fig. 1 is a schematic block diagram illustrating a com-
munication scenario between an electronic device
and a target device in accordance with some em-
bodiments of the present disclosure.

Fig. 2 is a flowchart illustrating the frequency hopping
communication recovering method in accordance
with some embodiments of the present disclosure.

Fig. 3 is a diagram illustrating the relationship be-
tween the frequency channels and the time slots dur-
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ing the operations of the frequency hopping commu-
nication recovering method in accordance with some
embodiments of the present disclosure.

Fig. 4 is a diagram illustrating the relationship be-
tween the frequency channels and the time slots dur-
ing the operations of the frequency hopping commu-
nication recovering method in accordance with some
other embodiments of the present disclosure.

Fig. 5 is a flowchart illustrating steps of the frequency
hopping communication recovering method in ac-
cordance with some embodiments of the present dis-
closure.

DETAILED DESCRIPTION

[0009] Reference will now be made in detail to the
present embodiments of the disclosure, examples of
which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers are
used in the drawings and the description to refer to the
same or like parts.
[0010] It will be understood that, in the description
herein and throughout the claims that follow, when an
element is referred to as being "connected" or "coupled"
to another element, it can be directly connected or cou-
pled to the other element or intervening elements may
be present. In contrast, when an element is referred to
as being "directly connected" or "directly coupled" to an-
other element, there are no intervening elements
present. Moreover, "electrically connect" or "connect"
can further refer to the interoperation or interaction be-
tween two or more elements.
[0011] It will be understood that, in the description
herein and throughout the claims that follow, although
the terms "first," "second," etc. may be used to describe
various elements, these elements should not be limited
by these terms. These terms are only used to distinguish
one element from another. For example, a first element
could be termed a second element, and, similarly, a sec-
ond element could be termed a first element, without de-
parting from the scope of the embodiments.
[0012] It will be understood that, in the description
herein and throughout the claims that follow, the terms
"comprise" or "comprising," "include" or "including,"
"have" or "having," "contain" or "containing" and the like
used herein are to be understood to be open-ended, i.e.,
to mean including but not limited to.
[0013] It will be understood that, in the description
herein and throughout the claims that follow, the phrase
"and/or" includes any and all combinations of one or more
of the associated listed items.
[0014] It will be understood that, in the description
herein and throughout the claims that follow, words indi-
cating direction used in the description of the following
embodiments, such as "above," "below," "left," "right,"
"front" and "back," are directions as they relate to the

accompanying drawings. Therefore, such words indicat-
ing direction are used for illustration and do not limit the
present disclosure.
[0015] It will be understood that, in the description
herein and throughout the claims that follow, unless oth-
erwise defined, all terms (including technical and scien-
tific terms) have the same meaning as commonly under-
stood by one of ordinary skill in the art to which this dis-
closure belongs. It will be further understood that terms,
such as those defined in commonly used dictionaries,
should be interpreted as having a meaning that is con-
sistent with their meaning in the context of the relevant
art and will not be interpreted in an idealized or overly
formal sense unless expressly so defined herein.
[0016] Any element in a claim that does not explicitly
state "means for" performing a specified function, or "step
for" performing a specific function, is not to be interpreted
as a "means" or "step" clause as specified in 35 U.S.C.
§ 112(f). In particular, the use of "step of" in the claims
herein is not intended to invoke the provisions of 35
U.S.C. § 112(f).
[0017] Reference is made to Fig. 1. Fig. 1 is a sche-
matic block diagram illustrating a communication scenar-
io between an electronic device 100 and a target device
200 in accordance with some embodiments of the
present disclosure. The electronic device 100 may be
configured to perform a frequency hopping communica-
tion to the target device 200 in order to transmit data or
execute corresponding control commands between the
electronic device 100 and the target device 200.
[0018] Specifically, in some embodiments, the elec-
tronic device 100 may be configured as the master, and
the target device 200 may be configured as the slave. In
some other embodiments, the electronic device 100 may
be configured as the slave, and the target device 200
may be configured as the master, but the present disclo-
sure is not limited thereto.
[0019] For example, the electronic device 100 and the
target device 200 may be respectively realized by, a
smartphone device, a tablet, a desktop computer or a
notebook computer, a camera device, a standalone head
mounted device (HMD) or VIVE HMD, or any other port-
able electronic devices having wireless communication
ability, such as Bluetooth, IEEE 802.11, IEEE
802.11a/b/g, HomeRF, etc. In detail, the standalone
HMD may handle such as processing location data of
position and rotation, graph processing or others data
calculation.
[0020] As shown in Fig. 1, the electronic device 100
and the target device 200 respectively includes process-
ing circuits 110, 210, memories 120, 220, and commu-
nicating circuits 130, 230. One or more programs PR1
and PR2 are respectively stored in the memories 120,
220 and configured to be executed by the processing
circuits 110, 210, in order to execute and control the fre-
quency hopping communication between the electronic
device 100 and the target device 200, via one or more
frequency hopping systems such as IEEE 802.11 FH,
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Bluetooth, HomeRF 2.0, and/or other suitable frequency
hopping systems. By applying frequency hopping com-
munication, a set of workable frequency channels are
provided to avoid interference to other devices in the wire-
less carrier. In addition, the one or more programs PR1
and PR2 are configured to be executed by the processing
circuits 110, 210, in order to execute a frequency hopping
communication recovering method, in which operations
of the frequency hopping communication recovering
method will be discussed in following paragraphs.
[0021] In some embodiments, the processing circuits
110, 210 can be realized by, for example, one or more
processors, such as central processors and/or micro-
processors, but are not limited in this regard. In some
embodiments, the memories 120, 130 respectively in-
clude one or more memory devices, each of which in-
cludes, or a plurality of which collectively include a com-
puter readable storage medium. The computer readable
storage medium may include a read-only memory
(ROM), a flash memory, a floppy disk, a hard disk, an
optical disc, a flash disk, a flash drive, a tape, a database
accessible from a network, and/or any storage medium
with the same functionality that can be contemplated by
persons of ordinary skill in the art to which this disclosure
pertains.
[0022] In structural, the memories 120, 220 are respec-
tively electrically connected to the processing circuits
110, 210. The communicating circuits 130, 230 are re-
spectively electrically connected to the processing cir-
cuits 110, 210 and configured to communicate the elec-
tronic device 100 with the target device 200 via the fre-
quency hopping communication by co-operation. In
some embodiments, the communicating circuits 130, 230
include one or more radio frequency module (RF module)
complying with a defined protocol for RF communica-
tions, such as Bluetooth, and used to transmit and/or
receive radio signals between two devices. For example,
the communicating circuits 130, 230 may incorporate a
printed circuit board, one or more transmit or receive cir-
cuits, one or more antenna units, and serial interface for
communication to the processing circuits 110, 210. One
skilled in the art can understand how to implement the
communicating circuits 130, 230, and thus further expla-
nations are omitted herein for the sake of brevity.
[0023] In some embodiments, the bidirectional link be-
tween the electronic device 100 and the target device
200 may use polling mode to synchronize connection
station between transmitter and receiver. Alternatively
stated, in a same timeslot, an identical frequency is syn-
chronized and applied at the electronic device 100 and
at the target device 200. However, connection between
the electronic device 100 and the target device 200 some-
times encounters lost data due to RF latency, system
jitter or environment interference, which causes frequen-
cies at the two sides (i.e., the electronic device 100 and
the target device 200) are not the same.
[0024] Under such circumstance, a frequency hopping
communication recovering method may be performed by

the electronic device 100 and the target device 200 to
quickly catch an available frequency channel and recover
the communication from sync loss.
[0025] The detailed operation of the electronic device
100 and the target device 200 will be discussed in ac-
companying with the embodiments shown in Fig. 2. Fig.
2 is a flowchart illustrating the frequency hopping com-
munication recovering method 900 in accordance with
some embodiments of the present disclosure. It should
be noted that the frequency hopping communication re-
covering method 900 can be applied to an electrical de-
vice having a structure that is the same as or similar to
the structure of the electronic device 100 and/or the target
device 200 shown in Fig. 1. To simplify the description
below, the embodiments shown in Fig. 1 will be used as
an example to describe the frequency hopping commu-
nication recovering method 900 according to some em-
bodiments of the present disclosure. However, the
present disclosure is not limited to application to the em-
bodiments shown in Fig. 1. Furthermore, for better un-
derstanding of the present disclosure, reference is made
to Fig. 3 together. Fig. 3 is a diagram illustrating the re-
lationship between the frequency channels and the time
slots during the operations of the frequency hopping com-
munication recovering method 900 according to some
embodiments of the present disclosure.
[0026] As shown in Fig. 2, the frequency hopping com-
munication recovering method 900 includes operations
S1, S2, S3, S4, and S5. In operation S1, the processing
circuit 110 is configured to control the communicating
circuit 130 to communicate with the target device 200
within multiple frequency channels respectively in differ-
ent time slots T1-Ts to perform the frequency hopping
communication. As shown in Fig. 3, candidate frequency
channels f(1)∼f(z) are possible frequencies used in both
the electronic device 100 and the target device 200 for
the frequency hopping communication. The time slots
T1-Ts have the length L1 accordingly. As shown in Fig.
3, in the period P1, the frequency of the electronic device
100 and the target device 200 are identical in the same
timeslot, in which the frequency used for communication
switches during radio transmission in different time slots
T1-Ts in order to reduce unintentional interference and
avoid interception. That is, the electronic device 100 and
the target device 200 are synchronized. Specifically, as
the embodiments shown in Fig. 3, the communicating
circuit 130 and the target device 200 are synced at the
frequency channel f(1) in the time slot T1, synced at the
frequency channel f(2) in the time slot T2, and so on. In
the time slot Ts, the communicating circuit 130 and the
target device 200 are synced at the frequency channel
f(S).
[0027] In operation S2, the processing circuit 110 is
configured to determine whether a communication re-
covery operation in entered in response to a synchroni-
zation lost event occurred between the electronic device
100 and the target device 200.
[0028] Specifically, in some embodiments, the opera-
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tion S2 includes operations S21 and S22. In operation
S21, the processing circuit 110 is configured to count a
sync loss status indicator on the condition that the elec-
tronic device 100 and the target device 200 are out of
synchronization. For example, the sync loss status indi-
cator may include a drop data fail rate, a retransmit count,
a hopping count, or any combination thereof.
[0029] Then, in operation S22, the processing circuit
110 may control the communicating circuit 130 to enter
the communication recovery operation on the condition
that the sync loss status indicator reaches a predeter-
mined threshold. Similarly, for the target device 200, the
processing circuit 210 may perform corresponding oper-
ation and control the communicating circuit 230 to enter
the communication recovery operation during the oper-
ations S21 and S22.
[0030] As shown in Fig. 3, the synchronization lost
event occurred when entering the period P2. The fre-
quency channel of the electronic device 100 and the tar-
get device 200 are not the same due to RF latency, sys-
tem jitter or various environment interferences, such that
the communication between devices is failed. For exam-
ple, at the time slot Ts+1, the frequency of the electronic
device 100 is configured as f(k), while the frequency of
the target device 200 is configured as f(m). Under such
condition, the processing circuit 110 may count the hop-
ping time as the sync loss status indicator and determine
whether a threshold value is reached. As shown in Fig.
3, if the devices do not recover back to sync within N time
slot, the processing circuit 110 controls the communicat-
ing circuit 130 to enter the communication recovery op-
eration.
[0031] As shown in Fig. 3, during the period P3, the
communication recovery operation is entered and oper-
ations S3 and S4 are performed. As shown in the draw-
ing, in some embodiments, during the recovery process,
the target device 200 may be configured to be operated
and locked within a recovery frequency channel in the
candidate frequency channels f(1)∼f(z) by the processing
circuit 210 correspondingly. In such condition, the oper-
ation S3 is executed.
[0032] In the operation S3, the processing circuit 110
is configured to control the communicating circuit 130 to
scan within the candidate frequency channels f(1)∼f(z)
respectively in the recovery time slots TR1∼TRs while
the target device 200 is operated and locked within the
recovery frequency channel in the candidate frequency
channels f(1)∼f(z). For example, in some embodiments,
the recovery frequency channel may be chosen from the
frequency channels f(1)∼f(S) of the candidate frequency
channels f(1)∼f(z). The frequency channels f(1)∼f(S) are
the channels able to sync the electronic device 100 and
the target device 200 in the normal frequency hopping
operation period P1. As shown in drawing, in some em-
bodiments, the recovery frequency channel may be con-
figured as the frequency channel f(S) corresponding to
a latest one (i.e., time slot Ts) of the time slots T1-Ts able
to sync the electronic device 100 and the target device

200. Alternatively stated, the frequency channel f(S) may
be the last sync frequency.
[0033] In some other embodiments, the recovery fre-
quency channel may also be configured as another fre-
quency channel differs from the frequency channel f(S).
The recovery frequency channel may be chosen from
the frequency channels f(1)-f(S) able to sync the elec-
tronic device 100 and the target device 200 in the period
P1. In some other embodiments, the recovery frequency
channel may be chosen from a predetermined numbers
of the frequency channels f(S-i)-f(S) counted backward
from the frequency channel where the devices loss sync
at the time slot Ts+1, in which i is any integer. Those
recovery frequency channel candidates may be valued
based on various parameters. For example, the process-
ing circuit 110 may configure the recovery frequency
channel according to a received signal strength indicator
(RSSI), a signal to noise ratio (SNR), a fail rate, or com-
binations thereof of the frequency channels f(1)-f(S) able
to sync the electronic device 100 and the target device
200 in the period P1, or the selected candidate frequency
channels f(S-i)-f(S). For instance, the recovery frequency
channel may be configured as the frequency channel in
the selected candidate frequency channels with a highest
signal to noise ratio, a highest received signal strength
indicator (RSSI), and/or the frequency channel with a
lowest fail rate. The processing circuit 110 may also cal-
culate a rating value to evaluate the connection ability
based on the received signal strength indicator (RSSI),
the signal to noise ratio (SNR), the fail rate, and/or other
parameters to determine which of the candidate frequen-
cy channels will be used as the recovery frequency chan-
nel.
[0034] Since the frequency of the target device 200
remain unchanged while the electronic device 100 per-
forms frequency scanning, the electronic device 100 and
the target device 200 may communicate with each other
again after two devices sync within the recovery frequen-
cy channel. Thus, the recovery process is successfully
completed.
[0035] It is noted that, in some embodiments, the re-
covery time slots TR1-TRs have the length L2 shorter
than the length L1. Thus, the electronic device 100 may
scan through the possible frequencies of the target de-
vice 200 more quickly and more efficiently during the re-
covery process, since the frequency of the electronic de-
vice 100 switches between the candidate frequencies
with shorter time periods.
[0036] Reference is made to Fig. 4 together. Fig. 4 is
a diagram illustrating the relationship between the fre-
quency channels and the time slots during the operations
of the frequency hopping communication recovering
method 900 according to some other embodiments of
the present disclosure.
[0037] As shown in Fig. 4, in some other embodiments,
during the recovery process, the target device 200 may
also be configured to scan within the candidate frequency
channels f(1)∼f(z). For example, the target device 200
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may scan within the frequency channels f(1)∼f(S) respec-
tively in the recovery time slots TR1∼TRs by the process-
ing circuit 210. In such condition, the operation S4 is ex-
ecuted.
[0038] In the operation S4, the processing circuit 110
is configured to control the communicating circuit 130 to
be operated and locked within the recovery frequency
channel while the target device 200 is scanning within
the candidate frequency channels f(1)∼f(z). For example,
the target device 200 may scan within the frequency
channels f(1)∼f(S) respectively in the recovery time slots
TR1∼TRs. Similarly, in some embodiments, the recovery
time slots TR1∼TRs for the target device 200 to scan
within the frequency channels f(1)∼f(S) have the length
L2 shorter than the length L1.
[0039] Alternatively stated, according to various em-
bodiments, in the communication recovery operation pe-
riod P3, one of the electronic device 100 and the target
device 200 is configured to be operated and locked within
the recovery frequency channel, while another one is
configured to scan within the candidate frequency chan-
nels f(1)∼f(z) respectively in the recovery time slots
TR1∼TRs having shorter lengths compared to the time
slots T1∼Ts in the normal frequency hopping operation
period P1.
[0040] After the communication recovery operation pe-
riod P3, in a re-synced period P4, the operation S5 is
executed. In the operation S5, the processing circuit 110
is configured to control the communicating circuit 130 to
communicate with the target device 200 again within the
candidate frequency channels f(1)∼f(z), such as the fre-
quency channels f(1)∼f(S) respectively in the time slots
T1’∼ Ts’ having the length L1 after the electronic device
100 and the target device 200 sync with each other within
the recovery frequency channel. As shown in Fig. 3 and
Fig. 4, in the re-synced period P4, the electronic device
100 and the target device 200 are again synchronized,
and the frequency switches during radio transmission to
reduce unintentional interference and avoid interception.
[0041] Furthermore, in some embodiments, in the op-
eration S5, the processing circuit 110 is further config-
ured to control the communicating circuit 130 to remove
one or more candidate frequency channels f(1)∼f(z) un-
able to sync the target device 200 from the frequency
channels used to perform the frequency hopping com-
munication. Since the lost sync event sometimes oc-
curred due to greater interference at one or more specific
frequencies, the electronic device 100 and the target de-
vice 200 may communicate with each other to simulta-
neously eliminate one or more unsuccessful frequency
channels from the frequency channels used to perform
the frequency hopping communication. For example, the
frequencies with lower signal amplitude or lower signal-
to-noise ratio may be removed from the candidates, to
prevent the lost sync event.
[0042] The aforementioned recovering operations
may be performed repeatedly, attempting to sync the
electronic device 100 and the target device 200 again

until time out. In some embodiments, if the preset timeout
threshold is reached, a disconnection operation is per-
formed to disconnect the electronic device 100 and the
target device 200.
[0043] Reference is made to Fig. 5. Fig. 5 is a flowchart
500 illustrating steps of the frequency hopping commu-
nication recovering method 900 in accordance with some
embodiments of the present disclosure. As shown in Fig.
5, in step S510, the processing circuit 110 is configured
to monitor whether the devices are in sync, until the sync
lost event occurs. If the devices lost sync, step S520 is
performed, and the processing circuit 110 is configured
to determine whether the predetermined threshold is
reached based on the sync loss status indicator.
[0044] If the predetermined threshold is reached, step
S530 is performed, and the processing circuit 110 is con-
figured to adjust and shorten the length of the recovery
time slots to scan the frequencies in the recovery period.
Then, in step S540, the communication recovery opera-
tion is performed. In step S550, the processing circuit
110 is configured to monitor whether the devices are re-
covered in sync.
[0045] If the devices are recovered in sync, step S560
is performed and the processing circuit 110 is configured
to recover the length of the time slots back to the normal
length to perform the frequency hopping. If not, step S570
is performed and the processing circuit 110 is configured
to repeat the steps S540-S570 before the time out. If the
connection time out, the electronic device 100 and the
target device 200 will be disconnected accordingly.
[0046] Those skilled in the art can immediately under-
stand how to perform the steps in the flowchart 500 to
implement the frequency hopping communication recov-
ering method 900 in the various embodiments described
above, and thus a further explanation is omitted herein
for the sake of brevity.
[0047] It is noted that the above embodiments are sim-
plified for better understanding of the present disclosure.
It should be noted that, in some embodiments, the fre-
quency hopping communication recovering method 900
may be implemented as a computer program. When the
computer program is executed by a computer, an elec-
tronic device, or the processing circuit 110 in Fig. 1, this
executing device performs the frequency hopping com-
munication recovering method 900. The computer pro-
gram can be stored in a non-transitory computer readable
storage medium such as a ROM (read-only memory), a
flash memory, a floppy disk, a hard disk, an optical disc,
a flash disk, a flash drive, a tape, a database accessible
from a network, or any storage medium with the same
functionality that can be contemplated by persons of or-
dinary skill in the art to which this disclosure pertains.
[0048] In addition, it should be noted that in the oper-
ations of the abovementioned frequency hopping com-
munication recovering method 900, no particular se-
quence is required unless otherwise specified. Moreover,
the operations may also be performed simultaneously or
the execution times thereof may at least partially overlap.
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[0049] Furthermore, the operations of the frequency
hopping communication recovering method 900 may be
added to, replaced, and/or eliminated as appropriate, in
accordance with various embodiments of the present dis-
closure.
[0050] Through the operations of various embodi-
ments described above, a frequency hopping communi-
cation recovering method is implemented to realize the
recovering of the connection when the frequency hopping
communication system faces the lost sync event, which
reduces the waiting time and the waste of the spectrum
resources and brings a smoother user experience.
[0051] Various functional components or blocks have
been described herein. As will be appreciated by persons
skilled in the art, the functional blocks will preferably be
implemented through circuits (either dedicated circuits,
or general purpose circuits, which operate under the con-
trol of one or more processors and coded instructions),
which will typically include transistors or other circuit el-
ements that are configured in such a way as to control
the operation of the circuity in accordance with the func-
tions and operations described herein. As will be further
appreciated, the specific structure or interconnections of
the circuit elements will typically be determined by a com-
piler, such as a register transfer language (RTL) compil-
er. RTL compilers operate upon scripts that closely re-
semble assembly language code, to compile the script
into a form that is used for the layout or fabrication of the
ultimate circuitry. Indeed, RTL is well known for its role
and use in the facilitation of the design process of elec-
tronic and digital systems.
[0052] Although the present disclosure has been de-
scribed in considerable detail with reference to certain
embodiments thereof, other embodiments are possible.
Therefore, the scope of the appended claims should not
be limited to the description of the embodiments con-
tained herein.

Claims

1. A frequency hopping communication recovering
method, comprising:

communicating a first device and a second de-
vice within a plurality of frequency channels re-
spectively in a plurality of time slots to perform
a frequency hopping communication;
in a communication recovery operation, config-
uring the first device to be operated and locked
within a recovery frequency channel in the plu-
rality of frequency channels; and
in the communication recovery operation, con-
figuring the second device to scan within the plu-
rality of frequency channels respectively in a plu-
rality of recovery time slots, wherein the plurality
of time slots have a first length, and the plurality
of recovery time slots have a second length

shorter than the first length.

2. The frequency hopping communication recovering
method of claim 1, further comprising:

counting a sync loss status indicator on the con-
dition that the first device and the second device
are out of synchronization; and
entering the communication recovery operation
on the condition that the sync loss status indi-
cator reaches a predetermined threshold.

3. The frequency hopping communication recovering
method of claim 2, wherein the sync loss status in-
dicator comprises a drop data fail rate, a retransmit
count, a hopping count, or any combination thereof.

4. The frequency hopping communication recovering
method of claim 1, further comprising:
communicating the first device and the second de-
vice again within the plurality of frequency channels
respectively in the plurality of time slots having the
first length after the second device syncs to the first
device within the recovery frequency channel.

5. The frequency hopping communication recovering
method of claim 4, further comprising:
removing one or more frequency channels unable
to sync the first device and the second device from
the plurality of frequency channels used to perform
the frequency hopping communication.

6. The frequency hopping communication recovering
method of claim 1, wherein the recovery frequency
channel is configured as the frequency channel cor-
responding to a latest one of the plurality of time slots
able to sync the first device and the second device.

7. The frequency hopping communication recovering
method of claim 1, wherein the recovery frequency
channel is configured according to a received signal
strength indicator, a signal to noise ratio, a fail rate,
or combinations thereof of the frequency channels
able to sync the first device and the second device.

8. An electronic device, comprising:

a processing circuit;
a communicating circuit electrically connected
to the processing circuit and configured to com-
municate the electronic device with a target de-
vice via a frequency hopping communication;
a memory electrically connected to the process-
ing circuit; and
one or more programs, wherein the one or more
programs are stored in the memory and config-
ured to be executed by the processing circuit,
the one or more programs comprising instruc-
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tions for:

controlling the communicating circuit to
communicate with the target device within
a plurality of frequency channels respec-
tively in a plurality of time slots to perform
the frequency hopping communication;
in a communication recovery operation,
controlling the communicating circuit to
scan within the plurality of frequency chan-
nels respectively in a plurality of recovery
time slots, while the target device is operat-
ed and locked within a recovery frequency
channel in the plurality of frequency chan-
nels; and
in the communication recovery operation,
controlling the communicating circuit to be
operated and locked within the recovery fre-
quency channel, while the target device is
scanning within the plurality of frequency
channels respectively in the plurality of re-
covery time slots, wherein the plurality of
time slots have a first length, and the plu-
rality of recovery time slots have a second
length shorter than the first length.

9. The electronic device as claimed in claim 8, wherein
the one or more programs further comprise instruc-
tions for:

counting a sync loss status indicator on the con-
dition that the electronic device and the target
device are out of synchronization; and
controlling the communicating circuit to enter the
communication recovery operation on the con-
dition that the sync loss status indicator reaches
a predetermined threshold.

10. The electronic device as claimed in claim 9, wherein
the sync loss status indicator comprises a drop data
fail rate, a retransmit count, a hopping count, or any
combination thereof.

11. The electronic device as claimed in claim 8, wherein
the one or more programs further comprise instruc-
tions for:
controlling the communicating circuit to communi-
cate with the target device again within the plurality
of frequency channels respectively in the plurality of
time slots having the first length after the electronic
device and the target device sync with each other
within the recovery frequency channel.

12. The electronic device as claimed in claim 11, wherein
the one or more programs further comprise instruc-
tions for:
controlling the communicating circuit to remove one
or more frequency channels unable to sync the target

device from the plurality of frequency channels used
to perform the frequency hopping communication.

13. The electronic device as claimed in claim 8, wherein
the recovery frequency channel is configured as the
frequency channel corresponding to a latest one of
the plurality of time slots able to sync the electronic
device and the target device.

14. The electronic device as claimed in claim 8, wherein
the recovery frequency channel is configured ac-
cording to a received signal strength indicator, a sig-
nal to noise ratio, a fail rate, or combinations thereof
of the frequency channels able to sync the electronic
device and the target device.

15. A non-transitory computer readable storage medium
storing one or more programs, comprising instruc-
tions, which when executed, causes a processing
circuit to perform operations comprising:

controlling a communicating circuit to commu-
nicate an electronic device with a target device
within a plurality of frequency channels respec-
tively in a plurality of time slots to perform a fre-
quency hopping communication;
in a communication recovery operation, control-
ling the communicating circuit to scan within the
plurality of frequency channels respectively in a
plurality of recovery time slots, while the target
device is operated and locked within a recovery
frequency channel in the plurality of frequency
channels; and
in the communication recovery operation, con-
trolling the communicating circuit to be operated
and locked within the recovery frequency chan-
nel, while the target device is scanning within
the plurality of frequency channels respectively
in the plurality of recovery time slots, wherein
the plurality of time slots have a first length, and
the plurality of recovery time slots have a second
length shorter than the first length.
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